Maximum oxygen uptake and arterial blood oxygenation during hypoxic exercise in rats.
The objectives of these experiments were 1) to describe the effect of maximum treadmill exercise on gas exchange, arterial blood gases, and arterial blood oxygenation in rats acclimated for 3 wk to simulated altitude (SA, barometric pressure 370-380 Torr) and 2) to determine the contribution of acid-base changes to the changes in arterial blood oxygenation of hypoxic exercise. Maximum O2 uptake (VO2max) was measured in four groups of rats: 1) normoxic controls run in normoxia (Nx), 2) normoxic controls run in acute hypoxia [AHx inspiratory PO2 (PIO2) approximately 70 Torr], 3) SA rats run in hypoxia (3WHx, PIO2 approximately 70 Torr), and 4) SA rats run in normoxia (ANx). VO2max (ml STPD.min-1.kg-1) was 70.8 +/- 0.9 in Nx, 46.4 +/- 1.9 in AHx, 52.6 +/- 1.1 in 3WHx, and 70.0 +/- 2.4 in ANx. Exercise resulted in acidosis, hypocapnia, and elevated blood lactate in all groups. Although blood lactate increased less in 3WHx and ANx, pH was the same or lower than in Nx and AHx, reflecting the low buffer capacity of SA. In AHx and 3WHx, arterial PO2 increased with exercise; however, O2 saturation of hemoglobin in arterial blood (SaO2) decreased. In vitro measurements of the Bohr shift suggest that SaO2 decreased as a result of a decrease in hemoglobin O2 affinity. The data indicate that several features of hypoxic exercise in this model are similar to those seen in humans, with the exception of the mechanism of decrease in SaO2, which, in humans, appears to be due to incomplete alveolar-capillary equilibration.